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INTRODUCTION

Defect specifications of EUVL mask are more and more severe. EUVL
mask inspection must be detected defect size of 20 nm for 2Xnm
technology node. We judged that optical inspection with 19Xnm light
source and SEM (Scanning Electron Microscope) inspection with EB
(Electron Beam) could not have solution to satisfy with both high
sensitivity and high throughput by our research. Therefore, new
concept inspection tool was needed. The tool is Model EBEYE M
having merit of both EB Inspection for resolution and optical
Inspection for throughput. Furthermore, cost of the tool Is low,
comparing with Actinic inspection.

MOTIVATION

To realize lower cost inspection attaining required sensitivity for
production phase of EUVL mask fabrication
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hp 20 nm ( Now ) = 25 nm
hp 1X nm ( In a few years ) = Under 25 nm

Source ; International Technology Roadmap for Semiconductors 2011 Edition, Lithography, Table LITH6
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CURRENT STATUS OF Model EBEYE M

Pattern Inspection : Under development “HVM” tool
Particle Inspection : Evaluating productivity with “For 2Xnm” tool and under development “HVM" tool

KEY POINT OF THIS REPORT

A) Slightly, moving production phase of mask fabrication with EUV lithography
B) Realization of higher throughput (challenge to lower cost inspection for HVM phase of EUVL mask)

Currently, we progress to evaluate productivity with particle inspection mode of “For 2X nm” tool.
Evaluation items of the productivity is mainly throughput and stability which makes capture rate and repeatability (3runs
Inspection including load/unload) representation for 20 nm PSL (Polystyrene Latex) on EUVL blank.
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SUMMARY

1) Productivity for particle inspection mode of “For 2X nm” tool was evaluated with PSL on EUVL Blank.

By optimization of electron optical condition,

2) SNR of 30nm PSL was improved 2.5 times.

By improving the SNR,

3) Throughput was improved from 2 to 1 hour / 100 mm square.

4) Capture rate of 20 nm PSL was improved from about 21% to 100%.

5) Repeatability for 3 runs inspection including load / unload was 100%.

We had conclusion that

6) Particle inspection mode in Model EBEYE M “For 2X nm” could be available for EUVL blank inspection of production
phase in 2X nm generation.

FUTURE WORKS

1) Evaluation of long term repeatability
2) Risk analysis and (if it has a risk) improvement for Model EBEYE M “HVM” by checking details of data acquired with
both particle and pattern inspection mode of Model EBEYE M “For 2X nm”
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